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Recently Nodland and Ralston [1] have analyzed the
data on polarized electromagnetic radiation from dis-
tant radio sources. The dipole effect of the rotation
of the plane of polarization was reported in the form
β = 1
2
Λ−1s r cos γ, where β is the residual rotation an-
gle between the polarization vector and the direction of
the major axis of a source (remaining after the Faraday
rotation is extracted), r is the distance to the source, γ
is the angle between the direction of the wave propaga-
tion and the constant vector ~s. The analysis of data for
160 radio sources yielded [1] the best fit for the constant
Λs = (1.1±0.08)
2
3
10
15
H
m yr−1 (with the Hubble constant
H), and the ~s-direction RA (21h±2h), dec (0◦ ± 20◦).
In an attempt to explain their observations, Nodland
and Ralston concluded that it is impossible to understand
such an effect within conventional physics. Instead, they
considered a modified electrodynamics with the Chern-
Simons-type term violating Lorentz invariance [2], and
related Λs to the coupling constant of that term.
In this comment we want to point out a different expla-
nation: global cosmic rotation. It is of purely geometri-
cal origin and is completely within conventional physics.
Quite early [3], cosmological models with rotation (and,
in general, with shear) attracted considerable attention.
For the mixed effects of global vorticity and shear strong
limits are known (see, e.g., [4]) on the value of rotation.
However, shear and rotation manifest themselves differ-
ently in observations. If one carefully distinguishes them,
one finds substantially weaker limits on the cosmic vor-
ticity [5,6].
Rotation of polarization of an electromagnetic wave
is a typical effect of the cosmic rotation. Actually, not
only polarization but, in general, all other optical char-
acteristics of an image (size, shape, orientation) are af-
fected by the curvature of spacetime [7]. The specific
effect reported by Nodland and Ralston, and earlier by
Birch [8], can be extracted from the geometry of bun-
dles of null geodesics (rays) as follows: After solving the
null geodesics equations, one can construct a Newman-
Penrose null frame {l, n,m,m} is such a way that l coin-
cides with the wave vector k, and the rest of the vectors
are covariantly constant along l. Then we can identify
a polarization vector with, e.g., m. If we now consider
the deformation of a source’s image with respect to that
frame, the angle between the major axis of an image and
m will be exactly the observable relative angle β.
For a wide class of viable spatially homogeneous rotat-
ing models [5,6], combining the knowledge of explicit so-
lutions for the null geodesics equations with the Kristian-
Sachs expansion technique, one finds
β = ω r cos γ +O(Z2), (1)
where ω is the present magnitude of the rotation and γ is
the angle between the direction to a source and the direc-
tion of the cosmic vorticity. Higher angular corrections
quadratic in the red shift Z are not displayed. Recalling
[1] the value of Λs, we immediately find
ω
H
= 6.5± 0.5. (2)
This is larger than the estimate [5] obtained earlier on
the basis of Birch’s data [8]. Also the direction of ~s,
which we now interpret as the direction of the cosmic vor-
ticity, is different from the older estimate RA (12h±2h),
dec (−35◦±30◦), based on the observations of Birch [5,6].
However, within the error limits, the two directions are
orthogonal to each other.
We hope that the new data of Nodland and Ralston
may provide, as compared to Birch’s results, a substan-
tially improved estimate of the magnitude and direction
of the cosmic rotation. It is worthwhile to stress again
that our explanation of the dipole anisotropy in obser-
vations of polarization of radio sources is within conven-
tional general relativity. The value (2) is not in conflict
with other observational data (in particular, not with the
limits of anisotropy of the microwave background radia-
tion), see [5,6]. Cosmological rotation may be significant
for models of galaxy formation [9].
Here we do not intend to enter the discussion [10] on
the statistical significance of the results of Nodland and
Ralston. Evidently, further careful observations and sta-
tistical analyzes will be extremely important in estab-
lishing the true value or finding upper limits for cosmic
rotation.
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